With data for Portugal we propose an index of housing comfort based on the Household Budget Survey. This index covers housing and durable goods grouped in two dimensions: basic comfort and complementary comfort. Taking this index as starting point we make two contributions. First we quantify the phenomena of poverty, richness, and inequality in housing comfort. Second, using an ordered probit model, we evaluate the determinants of housing comfort in Portugal. The results show significant rates of poverty (12.41%) and richness (22.03%). The evidence sustains that the differences between households derive mainly from complementary comfort and to a lesser extent from basic comfort items. Inequality in housing comfort, measured by the Gini coefficient, stands at 0.1263. The econometric study reveals that the region of residence of the household and the educational level and labor market state of the household reference person are among the most critical determinant factors of housing comfort.
Introduction
Theoretical and empirical attention to inequality, poverty, and more recently, richness has been a dynamic research field in the economic literature (Cowell, 2011; Atkinson et al., 2011) . Critical to this emphasis is, obviously, the social importance of these phenomena and the consequent impact on policy agenda. The quality of the policy decisions critically depends on the correct evaluation and quantification of the phenomena (Bérenger et al., 2013) . This is usually grounded on well-established indicators of inequality and poverty (with the last ones also adapted for the case of richness).
Measuring these phenomena implies a vast range of methodological options. One of the most critical in this regard is the selection of the indicator of resources. In developed countries, where the majority of the empirical studies have been carried out, income and expenditure are the variables traditionally considered. However, this is due mainly to data restrictions as it is widely recognized that they are second-best proxies for measuring these critical social dimensions. As suggested by Cowell (2011) , wealth, lifetime income, and income are, in that order, the most adequate ones.
Interestingly, this question arises with different contours in low-and middle-income countries, where income and expenditure data are in many cases unavailable, hard and expensive to collect, unreliable, or incomplete, thereby limiting the ability to adequately capture welfare trends. To overcome this problem, Sahn and Stifel (2000) and Filmer and Pritchett (2001) proposed the use of asset indices capturing dwelling infrastructures, building materials, and durable assets. Asset indices can be seen as proxies for a household's welfare, long-run wealth, long-run economic status, permanent income, capabilities, and living conditions (Sahn and Stifel, 2003; McKenzie, 2005; Filmer and Scott, 2012; Traynor and Raykov, 2013; Vandemoortele, 2014; Ward, 2014) . The recent popularity of this approach derives from the fact that, contrary to income or expenditure data, there are large databases for several years and countries regarding asset ownership (e.g., USAID-sponsored Demographic and Health Surveys).
Of course, the consideration of asset indices as proxies for wealth is not immune to criticism. Two aspects are especially noteworthy. First, the data usually give us information only on the presence of goods and not on the ownership, except for the incurred expenditure in the reference period of the survey. Using the presence of goods as a proxy for asset ownership has the underlying assumption that the amortization of debts arising from consumption credit is achieved in the short-term. Second, the family's preferences regarding, for instance, the quality of the goods or the use of credit are not available in the surveys and therefore are not taken into account.
However, even if we accept the gravity of these limitations, a measurement of poverty, richness, and inequality in terms of housing comfort is still a valuable contribution to our knowledge of well-being distribution since housing comfort is one of its fundamental dimensions. The idea that inequality, poverty, and richness depend on many dimensions of human life, including income, but also other aspects goes back to the seminal works by Townsend (1979) , Streeten (1981) , and Sen (1985) and has recently received a great deal of attention. The list of areas already studied is long, covering dimensions such as health, education, time use, water, and food, among others.
Housing comfort can be considered through an analysis of this aspect and its multiple facets alone or through its inclusion in composite measures of well-being. Studies that follow this second approach include, for instance, Young (2012) , Batana (2013) , Gasparini et al. (2013) , and Yu (2013) .
Portugal is a very interesting case study because it is among the European countries with the highest levels of income inequality and poverty. According to the European Union Statistics on Income and Living Conditions (EU-SILC), in 2011 Portugal was the second country in the EU-15 with the highest level of inequality (4th in the EU-28) and the fourth country in the EU-15 with the highest level of poverty (9th in the EU-28).
Despite its importance and specificities, the Portuguese case has received little attention to date. Some studies have characterized poverty using income or expenditure, such as Rodrigues (1999 ), Ferreira (2005 , Alves (2009 ), Peichl et al. (2010 , Rodrigues and Andrade (2010) , and Crespo et al. (2013) . Nevertheless, knowledge about the Portuguese case would benefit from studies capturing other features of wealth.
This study uses microdata from the Household Budget Survey for Portugal (2005 Portugal ( /2006 and proposes an index of housing comfort that covers housing and durable goods grouped in two dimensions: basic comfort and complementary comfort. Based on this index we establish two additional goals. First we characterize housing comfort in Portugal through measures of poverty, richness, and inequality based on a wealth measure. Second, we identify the main determinant factors of housing comfort.
The remainder of the paper is structured as follows. Section 2 presents the index that supports the empirical analysis developed in the study. Section 3 discusses the measures of poverty, richness, and inequality in housing comfort. Section 4 presents the econometric model, and Section 5 performs a sensitivity analysis. Section 6 has some final remarks. The HBS sample is composed of 10,403 households and 28,359 individuals. In the sampling process, representativeness of monetary expenditure by region and product class was assured, through a strengthening of the sample in areas where non-response rates are more frequent.
In this study, the demographic unit is the household. The corresponding extrapolation coefficients are used as the weighting structure in determining the average housing comfort for all the households based on the sampling results. The use of simple averages based on sample observations would not be correct to make inferences about the population given the characteristics of the sample (Haughton and Khandker, 2009) and the calibration process associated with extrapolators (INE, 2008) .
The Index
We start the empirical analysis by constructing an index of housing comfort for each household ݅ (hereinafter designated as ‫ܫܥܪ‬ ). This exercise is conducted through a multidimensional indicator that includes two dimensions: basic comfort (i.e., housing and durable goods vital to provide a minimum level of well-being) and complementary comfort (i.e., nonessential items). Within each one of these dimensions three subdimensions are considered: housing conditions, household equipment, and communication and leisure equipment. McKenzie (2005, p. 251) observes that "the housing quality, household infrastructure, and durable asset indicators (...) are the assets most commonly used in the literature when constructing proxies for wealth levels". Table 1 presents the scores given to each element. In our baseline scenario we attribute a maximum score of 65 points to basic comfort and 35 to complementary comfort, for a total of 100 points (the best possible situation).
[Insert Table 1] We are aware that this is an inherently subjective exercise, therefore requiring sensitivity analysis in order to check the robustness of the conclusions. A preliminary exercise in this direction will be conducted in Section 5. Table 2 presents the effective (average) scores for the several items of housing comfort (disaggregation levels 1 -4). Additionally, with the aim of facilitating the interpretation of the results, column (3) shows the ratios between these effective scores and their potential maximum values (column (2), which correspond of course, for each level of disaggregation, to the values already presented in Table 1 ).
[Insert Table 2] The evidence shown in Table 2 allows us to retain four main conclusions. First, the overall index reaches on average only 58.04% of its maximum potential. Second, there is a considerable difference between the average value for the Basic Comfort Index ‫)ܫܥܤ(‬ (44.96 out of 65.00 corresponding to a ratio of 69.17%) and the Complementary Comfort Index ‫)ܫܥܥ(‬ (13.08 out of 35.00, corresponding to a ratio of 37.37%). Third, using the disaggregation level 3, it is in the basic component of comfort, more precisely in the basic housing conditions and in the domestic equipment, that the highest shares of comfort are found (81.11% and 71.48%, respectively). Fourth, the items with the highest ratios between effective and potential scores are seen in electricity (99.67%), refrigerator (99.01%), and piped water (98.49%), all of them included in the ‫.ܫܥܤ‬ In order to get a more comprehensive perspective on this topic it is also interesting to explore the distribution of the housing comfort index (Figure 1 ).
[Insert Figure 1] The housing comfort index leads to a distribution whose minimum value lies at 2.25 and the maximum at 94.83, with a mean of 58.04 (as we saw in Table 2 To measure poverty and richness, we first need to define poverty and richness lines. A poverty line separates the poor from the non-poor, while a richness line sets the limit above which individuals are classified as rich. The key methodological option here is between absolute or relative lines. In the first case the thresholds are defined without reference to the pattern prevailing in the society. In the second case that reference is taken into account and thus the poverty and richness lines correspond to a given percentage of the average or median level of housing comfort in society. Following the most common option, we adopt a relative poverty line ‫)ݖ(‬ defining as poor a household with a housing comfort index below a given proportion (ߩ) of the median of ‫.ܫܥܪ‬ The richness line (δ) is obtained in a symmetric way, a rich household being one with a value for ‫ܫܥܪ‬ above that threshold.
We evaluate the incidence, intensity, and severity of poverty through the well-known ܲ ఈ proposed by Foster et al. (1984) . For α = 0, the poverty incidence is measured by the headcount index, applied to households, which gives us the percentage of poor households compared to the total number of households. With α = 1, the intensity of poverty is obtained, measuring the amount of housing comfort necessary to bring poor households up to the poverty line, divided by the total number of households. For α = 2, a greater weight is assigned to larger deviations in order to evaluate the inequality among the poor, capturing the concept of poverty severity. Therefore, we have:
in which ‫ܪ‬ is the number of poor households and ܰ is the overall number of households.
Households at risk of poverty ‫)ܴܲܣ(‬ are obtained through the difference between the poverty incidences calculated for two different poverty lines: (i) z = ρ × median; and (ii)
Regarding the evaluation of richness, we can conceive, with the appropriate adaptations, indicators similar to those used in the analysis of poverty to measure the corresponding richness dimensions (which we will designate as ܴ , ܴ ଵ , and ܴ ଶ ). The richness line (ߜ) is defined as:
In conclusion, households are classified as having one of three possible housing comfort states ‫ݕ(‬ ):
Finally, inequality is measured through alternative indicators: the Theil measures and the Gini index.
Evidence
The measures presented in Section 3.1 were applied to Portuguese data and the results are shown in the first column of Table 3 .
[Insert Table 3] In this analysis, the following values were considered for the parameters: ߩ = 0.75 and ߢ = 0.05. The results show that poor households correspond to 12.41% of the whole distribution, with comfort indices equal to or less than 43.67, with an average of 36.64.
The average intensity of poverty, measured by the average deviation from the poverty line, is, for these households, 0.0200, and the inequality among the poor households 0.0069. At the top of the distribution, the rich households in housing comfort make up 22.03% of all, with an average comfort index of 75.31. For these households, the average intensity of richness is 0.0212 and the inequality among them stands at 0.0031.
The middle class ‫)ܥܯ(‬ households in terms of housing comfort account for 65.56% of all households, with an average comfort index of 56.28.
Inequality in housing comfort, measured by the Gini coefficient, stands at 0.1263, which suggests a quite homogeneous distribution. This evidence seems to be in line with the Theil index (Theil T) and the mean log deviation (Theil L) results (0.0265 and 0.0297, respectively), the latter being more sensitive to changes on housing comfort at the bottom of the distribution, showing more inequality, whereas the former gives identical weights to the distances between the comfort indices across the entire distribution.
In order to provide a more detailed perspective, Table 3 also shows, in columns (2) and (3), the inequality, poverty, and richness measures applied to ‫ܫܥܤ‬ and ‫.ܫܥܥ‬ The most remarkable result that emerges from this evidence is the greater levels of inequality and poverty associated with ‫.ܫܥܥ‬ For example, it is possible to see that the incidence of poverty corresponds to 36.57% when we consider ‫ܫܥܥ‬ and only 4.78% when ‫ܫܥܤ‬ is taken into account. Considering this evidence together with the results for inequality measures makes clear the existence of a much more homogeneous distribution in the case of basic comfort.
Model and Results
In order to complement the descriptive analysis conducted in Section 3, we now investigate the most important determinant factors of housing comfort states ‫ݕ(‬ ). Since this variable is classified into discrete categories that have an ordinal nature (1, 2, 3), the ordered probit model is a fairly used framework (see Greene, 2011) . This model is based on a latent measure of housing comfort ‫ݕ(‬ * ) -a continuous and unobserved variable -which can be defined as a linear function of the observed explanatory variables (ܺ) and a random error term (ߝ) normally distributed with zero mean and unit variance:
The value observed in ‫ݕ‬ is determined by the value of ‫ݕ‬ * :
in which ߤ ଵ and ߤ ଶ are thresholds to be estimated.
The probabilities associated with the possible values assumed by ‫ݕ‬ are:
where Φ is the standard normal cumulative distribution function. The parameters of the ordered probit model are estimated by the method of maximum likelihood.
The vector of explanatory variables (ܺ) includes two groups of factors that are likely to affect housing comfort: household related variables (region of residence and household type) and household's reference person related variables (gender, age, education, and labor market state). The household's reference person is the individual with the largest proportion of the annual net total income of the household. Table 4 presents the definition of the explanatory variables and shows the estimation results. The final size of the sample used in this econometric exercise dropped to 10,396 due to the need to exclude households that did not respond to the questions supporting the explanatory variables.
[Insert Table 4] The changes in the probability levels of the dependent variable are also estimated, providing an interpretation of the impact of the independent variables (Table 5 ). These are measured relative to a reference case in which all the dummy variables are set equal to 0, allowing us to interpret changes in the probability of the housing comfort states for a change in a given parameter relative to the reference case. Since all the independent variables are dummy variables, the marginal effects correspond to a discrete change from 0 to 1 in the dummy variable. In the reference case the estimated probabilities of being poor, middle class, and rich in terms of housing comfort are 5.29%, 75.38%, and 19.33%, respectively.
[Insert Table 5 ]
From the results shown in Tables 4 and 5 , we conclude that there are important spatial differences in terms of housing comfort. This result is not surprising since, as documented, for example, by Hoeller et al. (2012) , regional inequality is a fundamental characteristic of the Portuguese economy. The best situation is found in the region of Lisboa, the most developed part of the country, confirming the evidence obtained by Crespo et al. (2013) using income as variable of reference. In fact, households living in other regions register higher probabilities of poverty and lower probabilities of richness.
The worst situation is Madeira, where the likelihood of poverty increases by 229.89%
and the probability of richness decreases by 68.46%.
Concerning the dimension and composition of the household, an interesting result can be pointed out: households with children have a higher probability of richness and lower of poverty. This is in line with the results for Spain obtained by Navarro and Ayala (2008) . At the other extreme, households composed of only one senior adult without children register, on average, the lowest probability of richness (with a decrease of 46.86% vis-à-vis the reference case) and the highest of poverty (with an increase of 111.35%).
Let us now consider the influence of the household's reference person related variables.
Regarding the influence of age, it is possible to detect an inverse U-shaped relationship with housing comfort. Effectively, it is for households whose reference person is aged between 45 and 64 that housing comfort index is, on average, higher, followed by the age category between 30 and 44. In turn, the extreme age groups reveal the worst housing conditions, confirming the conclusions of Rodrigues and Andrade (2010) using monetary income and Crespo et al. (2013) with total income. Considering the case of the youngest reference persons, the probability of poverty increases tremendously (153.37%) when compared with the category of reference. For the oldest individuals, the corresponding increase in the probability of poverty is lower but still high (72.67%), which is consistent with the results obtained by Tsakloglou and Panopoulou (1998) for the Greek case.
Education emerges as a critical variable to explain housing comfort, with monotonic influence and the expected sign. The positive impact of education on well-being is a consistent result from the literature, including earlier evidence for Portugal (Alves, 2009; Crespo et al., 2013) . This directly derives from the monetary and non-monetary benefits associated with education (Fabra and Camisón, 2009 ). The households with a reference person with the highest level of education considered in this study (TERTIARY) have probabilities of 0.14%, 30.70%, and 69.16% of being poor, middle class, and rich, respectively, showing therefore a much better condition than that seen in the reference case, in which as we saw above, the probability of richness, for example, is only 19.33%. When we consider the individuals without education, the probability of poverty increases to 25.94% and that of richness reduces to 3.30%, while 70.76% is expected to belong to middle class in terms of housing comfort.
Focusing our attention now on the labor market state of the reference person, we find that households with an unemployed reference person have a higher probability of poverty, which is in accordance with the prediction of Moller et al. (2003) . The households that exhibit better comfort conditions are those with self-employed reference persons. In this case, the probability of poverty registers a decrease of 76.73%, while the probability of richness increases by 110.46%. The same occurs, although to a much lesser extent, in the cases of employed and retired individuals.
The evidence in the last columns of Table 4 reports the results obtained from the ordered probit models estimated assuming ‫ܫܥܤ‬ and ‫ܫܥܥ‬ separately. From this evidence we can retain as the main conclusion the existence of a substantial variation in the impact of the type of household on ‫,ܫܥܪ‬ ‫,ܫܥܤ‬ and ‫.ܫܥܥ‬ The differences among household types that we found in ‫ܫܥܪ‬ seem to be mainly explained by very distinct situations in ‫.ܫܥܥ‬ In addition, it is noteworthy that although households composed of one adult with children and those with two or more adults with children are found to be similar in terms of ‫,ܫܥܪ‬ this hides significant differences in the origin of this comfort
Some other results should be highlighted. First, the negative impact of living in Alentejo in terms of overall housing comfort (when compared to Lisboa) is found only for the case of complementary housing comfort, while no difference between the two regions is suggested concerning basic housing comfort. Second, there is a gender influence regarding complementary comfort, although quantitatively small. Finally, the positive gap between households with retired versus unemployed reference persons derives from ‫,ܫܥܥ‬ since the effect associated with ‫ܫܥܤ‬ is not significant.
Some Further Analysis
In the above sections we quantified the phenomena of poverty, richness, and inequality in terms of housing comfort in Portugal and analyzed their determinant factors. This was done through the consideration of a baseline scenario, which implies the assumption of specific values in order to obtain the poverty and richness lines as well as the weight given to basic and complementary comfort in the overall index. However, obviously this is a subjective exercise that should be submitted to sensitivity analysis to test the robustness of the conclusions. This is the goal of the present section.
For each case (definition of poverty/richness lines and weights to basic/complementary comfort) we construct two new scenarios and investigate the respective implications on:
(i) the measures of poverty, richness, and (when it is the case) inequality; and (ii) the determinant factors of housing comfort.
Columns (4) to (7) from Table 3 show the indicators already discussed for the four new scenarios. Let us start by addressing the impact associated with alternative thresholds to separate the poor from the non-poor and the rich from the non-rich. While in the baseline scenario we considered ߩ = 0.75, we now investigate what happens when ߩ = 0.7 (scenario 1) and ߩ = 0.8 (scenario 2). Obviously, the incidence, intensity, and severity of poverty and richness increase with ߩ. Two more specific conclusions can be drawn. First, the evidence shows that the incidence of poverty (ܲ ) is more responsive to changes in higher values of ߩ than is the incidence of richness. Second, in relative terms, the variation in the severity of poverty (ܲ ଶ ) is slightly stronger than that observed in the case of richness.
The other two alternative scenarios aim to evaluate the sensitivity to different breakdowns between basic and complementary comfort: (i) scenario 3 assumes 60 points to basic comfort and 40 to complementary comfort; and (ii) scenario 4 gives 70 points to basic comfort and 30 to complementary comfort. In order to obtain these new indices we take as reference the baseline scenario and proportionally adjust the scores given to each item.
As the weight given to basic comfort increases: (i) the average of the overall comfort index varies positively; (ii) inequality becomes lower according to all measures considered; and (iii) the incidence, intensity, and severity of poverty and richness decrease.
In addition, taking the baseline scenario as reference, a comparison of the responsiveness of the poverty and richness measures to changes in the poverty/richness lines and to the weight of basic and complementary comfort sustains that the methodological option regarding the lines has a stronger impact. If we take the case of ܲ for example, in the baseline scenario, the incidence of poverty is 12.41%.
Establishing ߩ at 0.7 and 0.8 makes this indicator vary to 7.90% and 19.12%, respectively. On the other hand, if we vary the weight of basic comfort (scenarios 3 and 4), ܲ assumes the values of 14.82% and 10.34%, respectively.
Regarding the influence on the determinants of housing comfort, we now estimate the model presented in Section 4 to each of the four new scenarios. Tables 6 and 7 show the evidence.
[Insert Table 6] [Insert Table 7] Focusing on the major conclusions that can be drawn from a comparative analysis of these tables, there are four findings to highlight.
First, the changes introduced in the definition of the poverty/richness lines and in the relative weights assigned to basic/complementary comfort do not alter the list or the ranking of the determinant factors that were identified as being the most important to explain the likelihood of poverty and richness in housing comfort (education, region of residence, age group of the household's reference person, and household type).
Second, evidence suggests that estimated effects have more sensitivity to the methodological options concerning lines than weights. Let us take, for example, the variables related to education. In the baseline scenario, compared to those with primary education, having higher education increases the probability of richness by 49.8
percentage points (p.p.) and decreases the likelihood of poverty by 5.1 p.p.. When the line of poverty is established with ߩ = 0.7 (scenario 1) and ߩ = 0.8 (scenario 2), the probability of richness increases by 48.6 p. Fourth, a similar pattern of less pronounced impacts of the determinant factors on the likelihood of poverty and richness can be found when more weight is assigned to basic comfort (scenario 4), since this component includes assets that, in comparison to items included in complementary comfort, households tend to prioritize.
Final Remarks
In the most recent literature, asset ownership indices have emerged as an important proxy for wealth or long-run welfare. The present study is a contribution to this line of research, by providing evidence for a developed economy using this type of approach and adding to what is already known from research on income and expenditure distributions in Portugal.
Using microdata from the Household Budget Survey for Portugal, we started by proposing an index of housing comfort covering items categorized into basic comfort and complementary comfort. Then, standard measures of poverty, richness, and inequality were applied to the distribution of the housing comfort index. Using a poverty line calculated at 0.75 of the median, we find that poor households represent 12.41% of the sample while the rich households are 22.03%. Another important finding is the level of inequality in housing comfort measured by the Gini coefficient, which stands at 0.1263, suggesting a fairly homogeneous distribution. The results from the Theil index and the mean log deviation point in the same direction, however, showing that there is more inequality when more weight is given to distances between the comfort indices in the lower tail of the distribution.
Furthermore, the evidence sustains that the differences between households derive mainly from complementary comfort and to a lesser extent from basic comfort items.
To further understand which factors are most important in determining the probability of a household being poor, middle class, or rich in living conditions, an ordered probit model was estimated using two groups of explanatory variables: household related variables and household's reference person related variables. Concerning the first group of variables, we conclude that: (i) there are important regional differences; and (ii) households with children have higher probability of richness and lower of poverty. As for the impact of the characteristics of the reference person, the worst housing conditions occur when this person belongs to extreme age groups, has a low level of education, and is unemployed.
In order to assess the sensitivity of our conclusions to the methodological options concerning the definition of the poverty/richness lines and to the weights given to complementary comfort, we constructed four alternative scenarios and repeated the empirical analysis. The evidence obtained in this exercise points to two key points.
First, in qualitative terms the main conclusions remain valid in the four scenarios.
Second, there seems to be more sensitivity to changes in the lines than in the weights given to basic and complementary comfort.
The empirical results suggest the existence of a wide space for intervention in terms of regional, labor market, and education policies seeking to improve the welfare for the Portuguese population. Let us consider some of the most important potential actions.
First, the Portuguese population has for many years been below the European average levels in educational attainment, with a clear deficit in terms of secondary and tertiary education. Several governments have prioritized this issue and significant convergence has been achieved. However, the crisis that started to affect the county in 2008/2009, which culminated in the sovereign debt crisis and bailout program, helped to mitigate these efforts, prioritizing fiscal consolidation instead. Putting education back at the center of the economic policy is crucial to promote social cohesion. Second, the regional differences are in large part explained by specialization patterns. Living conditions seem to be better in regions more diversified in terms of economic activities.
A long-term strategy should be defined in order to explore the comparative advantages of these less developed areas, so that these populations can also seek and achieve higher levels of welfare. Third, another important action could be the promotion of entrepreneurship, through funding schemes for high-quality projects in key sectors and various consultancy services (filling possible gaps in terms of critical skills), reducing bureaucracy (minimizing the costs of starting and operating a business), and improving legislation. Fourth, a decisive area of intervention concerns reinforcing the effectiveness of the public employment services aiming to decrease the duration of unemployment spells either by enlarging their portfolio of employment and training opportunities or by guaranteeing a more active job search from unemployment insurance beneficiaries. Notes: p-values are reported in parentheses. In the scenario 1, the probabilities associated with the reference case are: 2.59% (poor), 83.75% (MC), and 13.66% (rich). In scenario 2, these probabilities are: 8.84% (poor), 63.59% (MC), and 27.57% (rich). 
